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In rei^at'd to Grant DA-MI>49-193-64-G136. the followmif rejiort sum
marizes research activities for the period 15 June 11*64 through 1 April
1H65.

1 \endymium laser irradiation of rabbit eye. A breadboard ovkU I of a 
\d laser device, provided by Joint Operations Group, was tested f«>r 
potential injurious effects to ♦ht eye. The unit produced 4. 1 joules
in a pulse time of 0. 5 milliseconds The wavelength was 1 0*> microns 
vMth a he.ani divergence of 83. 1 milliradians. lests were cf*nducted 
■.vheri" ttie »ye c»l the rabbit was placed at distances from ttie la.ser 
ranging li'om 26 feet to 2 inche.s. This gave corneal energy densities 
«»f 1 2 millijoul» s p« r square centimeter to 2 joules per square ceiiti- 
m* -er resperti .ely ft was also demonstrate d that ophthalmost <>pi< ally 
visible lesion.'^ were produr-d in the retina with the rabbit in ( lose 
proximity to the laser. No eff**rts we re- observed for distarie-es exe t-ed 
ing 20 le-e t \ modifii'd version of thi.s device is to tie supplieei for e \te*ii- 
si\* *“xpe-r imentation in our laboratory

2 f.tfe rts ot laser radiation on visual func tion. In collaboration with 
I’ro * s.sor William Schoenteld of the De-partment of Psychology at (’olum- 
In.i I m\* r-sity. we are undertaking < «>ndilion experiments on primate s 
The- (»b(ftt (»t the- .stuely is to *-stab!isb .selective response s based on visual 
re solution and br-ightrie ss discr imination The rne-thod unde*r de \# lop-
m« 111 is similar- to that su.-« essfuUy used by Hioiigh and Katliff which is 
•'s.se nti.elly j nii’diti' .ition of von Be-ke-sy's tracking te < hnique' Inr examin
ing aiKli'orv thr-*-shholds m m.m. In e ffe-et *h*- technique will enable us 
to de te-r nime- su« h visual fulu tions .i.s .disolute- se-nsitivily of the- eye-, 
visual ae uity, the- cenir.se of dark edaptation. -.ernie-r- acuity and pattern 
re-i-ognitie»n Jt will the-n be pets.sible to study ftie effects of lase r- »*x- 
posur * on the.se visual functions using as stimulus parameters the size 
of the r-etinal lesion and the lo<-us of injur-y. e. g foveal ver sus pe-ri- 
ph* r ai. ar-te-r-y vs vein occlusion, ne i-ve- bundle- block, et<-.

3. Kle-ctrore-tinogram and cortical e yoked response. In addition ti> 
the- psyi-ho-physical conditioning exp.-riments outline d above, an 
ohje I live tee-hnique for studying funcMonal defects r ;ulung from laser 
e xposur e* IS »le*sirable I*he r e sults eebtaine d by the*se teciirnque s rn.iy 
the-u b<- t eerre lateel With the siih jee-tj v e* data. Ophtha! meise etpie- ot)Ser-va- 
tion o! re iin.il damage- may not pr-ovide the* ide* *; crite-|-;,« !or- e^t ihlishing 
thre'shholds eif inj ir-y hunctional loss preitrahiv oci u; s a» siguificarnly 
lowe-r e rie-i-gy de nsity
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In order to study these effects, we are exploring the utilization 
of electrophysiological methods.    These include the electroretinogram 
(ERG) and the light-evoked cortical response (EEG).   The ERG gives 
primarily the electrical response of the entire retina and. by appropri- 
ate manipulation of stimulus parameters, rod and cone function may 
be differentiated.   The evoked cortical response, on the other hand. 
reflects primarily the activity of the central retina owing to the domi- 
nance of the macula projection near the surface of the vi8"^°rt[ca* 
areas.    Therefore, by simultaneous recording of ERG and EEG. both 
discrete and diffuse retinal effects can be objectively evaluated. 

4    Ocular fluorescence with ultra violet light    There is a possibility 
that fluorescence of ocular tissues, when illuminated by ultraviolet 
radiation,  may degrade visual capability.    A search of the literature 
indicated that no relevant experimental work has been performed. 
However    some information was available as regards the fluorescence 
properties of the lens.   The action spectrum of lens fluorescence as 
measured by Bachem extends from 300 mu(with the maximum at 377) to 390 
mu     Maximum emisslcr occurs at 425 mu.   Unfortunately there is 
no indication of the conversion efficiency of this process.    Consequently, 
it was necessary to arbitrarily select an exposure level for a pilot 
study. 

The source was a 150 watt high pressure Xenon arc lamp.    The 
beam was collimated and passed through a narrow band interference 
filter made by Baird-Atomic Inc.    Its peak transmissivity was 366 
mu (within 3% of the wavelength maximum for lens fluorescence) with 
a halt band width of 12 mu.    By means of a short focal length field 
lens,  the image of the arc was brought to a focus in the plane of the 
lens!    Both rabbit and human lenses were irradiated in vivo.    The 
bluish-white fluorescence of the lens was readily seen through a se- 
lected blocking filter, i.e. one which transmits wavelengths above 
423 mu     It was impossible,  however,  with the available apparatus 
to measure either the luminous conversion efficiency or the radiometnc 
conversion efficiency of the fluorescence.    In the human subjects a 
veiling t{lare was definitely produced but was not sufficiently intense to 
reduce visual resolution below 20/25 Snellen acuity. 

These  data are for the experimental conditions cited and are 



certainly inconclusive as regards the feasibility of utilizing ultra 
violet light as a veiling glare source.   Higher power densities can be 
obtained with mercury-xenon lamps or higher watUge ™™*™*™- 
ever   a general solution to the problem would require detailed analysis 
of the conversion efficiency of fluorescence in the cornea, lens, and 

retina. 

f, In addition to the above activities, brief reports were submitted 
to the Joint Operations Group on problems relating to flash blindness 
and radiofrequeney induced biological effects. We are also consulting 
with Drs. Leo Amar and Marc Bruma of Centre Nationale de la Re- 
cherche Scientifique. Bellevue S.O. , France concerning the results 
of their experiments dealing with intraocular and intracramal pres- 
sure waves generated by laser irradiation of the eye. 

Milton M.  Zaret.   M  D 
Principal Investigator 
10 April 1965 
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